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BACKGROUND: 

T H E S U P E R F U N D P R 0 G R A M protects human health 
and the environment by investigating and cleaning up often-abandoned 
hazardous waste sites and engaging communities throughout the process. 
Many of these sites are complex and need long-term cleanup actions. 
Those responsible for contamination are held liable for cleanup costs. 
EPA strives to return previously contaminated land and groundwater 

to productive use. 

KEY CONTACTS: 

The U.S. Environmental Protection Agency (EPA) is guiding the Remedial Investigation (RI) and Feasibility Study (FS) 
to assess potential human health risks related to Operable Unit 2 of the PetersonjPuritan Inc. Superfund Site in 
Cumberland and Lincoln, Rhode Island (the Site). As a component of the Rl, in 2005, EPA conducted a fish study to 
determine the levels of contamination within resident fish in sections of the Blackstone River in the vicinity of the Site. 

DAVID J. NEWTON 

EPA New England 
Project Manager 

The study's findings indicated that the public should be 
advised of the potential risks associated with consuming 
certain species of fish in the Blackstone River, and that 
additional efforts should be taken to promote a recre
ational "catch and release" strategy for the impacted 
segments of the Blackstone River watershed identified. 
The results of this study prompt-
ed the Rl Department of Health in 
January 2008 to post a consump
tion advisory for the Rhode Island 
segment of the Blackstone River 
and for the Rl Department of Envi
ronmental Management, Office of 
Water Resources to list the river 
as impaired for mercury and poly
chlorinated biphenyls (PCBs) in 
fish tissue on the 2008 Section 
303(d) List of Impaired Waters. 
The State of Massachusetts also 
maintains a freshwater fish advi-
sory for PCBs, in the upper portion of the Blackstone 
River. This fact sheet summarizes the results of the fish 
study conducted on a portion of the Blackstone River 
and in associated reference areas located in northwest 
Rhode Island. 

The Site encompasses over two miles of mixed industri
al/residential properties in the towns of Cumberland and 
Lincoln, Rhode Island. The Site is situated in the north-
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central portion of Rhode Island along the Blackstone 
River. It includes a portion of the Blackstone River Valley 
National Heritage Corridor between the Ashton Dam to 
the north, and the Pratt Dam to the south, along the 
River's course. To efficiently address the various environ
mental issues, the Site is broken into sub-areas, or Oper-

able Units (OU-1 and OU-2). 

Remedial investigations were 
performed at OU-1 in the 1990s. 
A subsequent groundwater treat
ment system was built on the 
Site and is currently in operation. 
Remedial investigations are now 
concluded at OU-2 and cleanup 
alternatives are currently being 
developed. 

OU-2 contains parcels associated 
with the J.M. Mills Landfill, and is 

surrounded by commercial, residential, and sem~rural prop
erties. Bordering OU-2 to the north is the Hope Global 
Company, located at 88 Martin Street, Cumberland, Rl. 
Hope Global is part of OU-1. OU-2 is bounded by the Stop 
and Shop Market (and strip mall) on Mendon Road, Cumber
land, Rl (Route 122) to the south; wetlands which form a 
boundary and terraced buffer for Berkeley Commons and 
River Ridge new housing developments along Mendon Road 
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Figure 1   Blackstone River  
at Martin Street 
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River 
(Flow N --> S) 

Operable Unit #1 
Blackstone 
Canal 

Focus Area 

Operable Unit #2 

Pond A 

Pond F Blackstone River and Little Pond -
Catch and Release Only: 

Pratt Due to contamination levels in fish tissue, Dam EPA finds that consumption of certain 
native (resident) fish including white sucker, 
largemouth bass, bluegill and pumpkinseed 
pose a potential risk to human health. 

Fish Survey Locations 0 1
Miles Blackstone River 

Fish Sampling Locations Area Under Investigation 
Peterson/Puritan, Inc. 

Produced By The EPA Region 1 GIS Center Superfund Site January 31, 2008
 
Note: Study area and fish survey boundaries are approximate
 

and are for presentation purposes only.
 Cumberland/Lincoln, Rhode Island Data Sources: Background aer ial photo, RIGIS 
Waterbodies, TeleAtlas 
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to the east; and the Blackstone River and canal to the 
west 

The Blackstone River is a valuable recreational 
resourte, and in the Yicin ity of OU-2, is a popular fiSh
ing area due to the Pratt Dam and the abundance and 

variety of 'resident" {native to the river} fish species. 
Resident fiSh species inc I ude largemouth bass. white 
sucker; bluegill, and pumpkinseed. In the fall of 2006, 
EPA began oollecting fiSh samples along the Blackstone 
River within the Site above the Pratt Dam (see Refer
ence Map). In addition to the resident fiSh, tv.ice a 
)'W" the Blackstone River is stocked with farm-raised 
trout The ms of the fiSh evaluation is on resident 
fish species present in the vicin~ of the Site and conse
quently, information on stocked fiSh was not gathered 
as part of this effort Further; anadromous fiSh (those 
species whidllive in the sea mostly and ~I up I'M:rs 
to breed in fresh water) -were also not induded in this 
study due to their transient narure and inoomparability 
tD the resident fish species sampled for this study. 

At OU-2, oollection and dlemical analysis of fish were 
performed in addition tD sampling groundwater, 
~rface water; soil, and sediment FISh were collected 
1i'om (1) the Blackstone River and several ponds within 
OU-2, and (2) from upstream 'reference' areas of the 
river and a "reference" pond, where the Site would not 
have contributed con1arnirwrts. Sampling of reference 
a.reas was performed to separately evaluate the effects 
of Site-related contamination &om I'M:r-wide effects. 
The results of the fish analyses ......ere used to prepare 
this technical fact sheet, whidh addresses the human 
health effects associated with eating fish 1i'om those 
water bodies. 

SUMMARY: 
A comparison of tissue concentrations measured in fiSh 
1i'om reference areas and 1i'om OU-2 sha.wd that fiSh 
1i'om all the studied areas have a similar distribution of 
chemicals. The most oommon contaminants in the fiSh 
tissue inc I ude pol)thlorina1ed biphenyls (PCB.s), poly
cyclic aromatic hydrocarbons {PAHs), pesticides, and 
arsenic. TISSUe concentrations vary depending on the 
species and dlemical of interest in reference area fiSh 
and fish from .....n:hin the boundary of OU-2. 

In general, maximum detected concentrations of metals 
and PAHs detxm:d in largemouth bass caught 1i'om 
thej.M. Mills wdfill area -were higher than those 1i'om 
the reference areas, while maximum detected concen-

trations of PCBs and pesticides were generally higher 
in the reference areas compared to the landfill area. 
White sucker has the highest contaminant concentra
tions in their edible tissue and small pan fish {e.g., pumj>
kinseed) has the lowest con1arninant concentrations. 
Using two different fish ingartion rates (two B<lunce 
fish mealsf-week or two Sounce fish mealsjmonth), 
both maximum and average fiSh tissue concentra
tions exceed risk-based concentrations. Assuming the 
higher fish oonsumption rate, contaminants present 
in fish tissue in extESS of risk-based concentrations 
include PCBs, a number of PAHs and pesticides, bis{2-
ethylhexyl)phthalate (BEHP), hexachlorobenzene, 
arsenic, dhromium, and meraJry. Using the lower fish 
consumption rate, PCB.s, two PAHs, dieldrin, and~ 
nic. are found in fish at levels exceeding their risk. -based 

concentrations. Both OU-2 and the reference areas 
show similar exceedanc:es in fish. 

For the areas tested, PCBs, PAHs, dieldrin, and arsenic 
appear to be ubiqui1Dusiy present in edible resident fish 
in the Blackstone River, the reference pond, and asso
ciated ponds at concentrations that exceed risk.-based 
values. This result further indicates that the potential 
cause for the associated risk in eating fiSh may be due 
tD many SOUI"D!S within the watershed. 

Based on the results of this study, EPA finds that eating 
contamiMI:ed f&Sh may pose a risk. to public health and 
therefore recommends againiSt the taking of resident 
fish for consumption 1i'om the water bodies identi
fied in these investigations. EPA also emp!Uzes that 
progress in water quality improvements oontinues to 
be made throughout the watershed and supports non
contact recreational uses within the Blackstone River. 

The Rhode Island Department of Health also advises 
that. as in other urban I'M:rs and ponds, .....n:h the~ 
tion of stocked trout, fiSh should not be eaten 1i'om the 
Blackstone River: However; people can still enja; 'catch
andrelease' sport fishing in these studied waters and 
other urban rivers and ponds within the Strte. 

lrwestigation activities are now conduded at the OU-2. 
Based on these activities and other watershed-wide 
findings, the potential cause(s) for associated risks in 
consuming fish from the river may be likely due tD 

k.ncmn sources and conditions observed throughout 
the watershed potentially requiring further evaluation 
by the region's water quality program(s). Watershed
wide remediation goals and a wide application of clean
up approaches need tD be developed with the empha
sis for attaining water quality standards for designated 
uses, including aquatic life support Once deanup goals 
for the river are achieved, these impi'OIJI!rTlents collec
tively may, CNer time, help to further reduce the 
concentrations of contaminants taken up by fish and 
thus stored in their edible tissue. 

BACKGROUND: 
The investigation to assess the potential impacts of 
OU-2, induding the J.M. Mills Landfill, on the river and 
surrounding areas consisted of collecting fiSh for analy
sis in SeptEmber 2005 in the following areas: (1) the 
vicinity of the landfill upstream of the Pratt Dam; (2) 
the large pond ('Pond Aj on the unnamed island just 
south of the J.M. Mills Landfill; (3) the pond (Pond F) 
just upstream of the Pratt Dam; (4) reference areas 
upstream of OU-2, both above and below the Ashton 
Dam; and {5) a reference pond not influenced by 
OU-2. See the map for exact locations. A total of224 
fiSh, representing a variety of resident fiSh species and 
sizes, were collected 1i'om the river and ponds in the 
vidnity of the landfill and 1i'om reference areas. Of the 
f&Sh mllected, 88 samples ......ere obtained from fish of 
edible size o.e.,large enough to be filleted). Only these 
edible fish, most lila::~ to be consumed by people, are 
discussed further. 

Fish of edible size -were analyzed for a wide range of 
chemicals known to be present at the j.M. Mills Landfill 
induding PAHs, BEHP, pesticides, PCB.s, and metals. 
The healthbased evaLortion performed br the fish tissue 
chemical ooncentrations consists of the fclkmhg steps: 

• Step 1 : Concentrations of chemicals in fiSh 
1i~ near the landfill are discussed in 
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Figure 2   Fish Sampling Team  
in the Blackstone River 
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comparison to tissue concentrations in fish 
from reference areas. 

• 	Step 2: Maximum concentrations of 
chemicals are discussed relative to risk,.based 
concentrations developed by EPA as 
concentrations in fish that, if ingested, would 
not be associated with significant human 
health impacts (USEPA, 2007). Risk-based 
concentrations are developed assuming 
the ingestion of approximately two S.Ounce 
fish mealsjweek, which is a greater amount 
offish consumption than typically associated 
with the ingestion ofrecreationaJiy caught 
fish in New England, estimated as 
approximately two S.Ounce fish meals/month 
(Ebert and Harrington, 1993). 

• 	Step 3: Any chemical noted as being present 
in fish at a maximum concentration greater 
than its risk-based concentration is further 
discussed by comparing average tissue 
concentrations to an 'adjusted risk-based 
concentration," based on ingestion levels 
typical for recreational fishing in New 
England. Average concentrations are used 
in this comparison to provide a more 
realistic estimate ofexposure, since it is 
unlikely that anyone would ingest fish 
containing the maximum detected 
concentration on adaily basis and for an 
extended period oftime. It is more likely 
that fish containing a range ofconcentrations, 
estimated by the average, would be ingested 
overtime. 

A summary of the results of the evaluation for the 
Blackstone River and the ponds is presented below. 
For more information, see the Baseline Human Health 
Risk Assessment (USEPA, 2009) 

BLACKSTONE RIVER FISH 

SAMPLING RESULTS: 
Rsh species caught &om the upstream reference areas 
include bluegill, pumpkinseed, white sucker, and large
mouth bass. Ofthese species, white sucker and large
mouth bass were also captured &om the Blackstone 
River in the vicinity ofthe j.M. Mills Landfill. 

Overall, the most frequently detected chemicals in 
fish from both the reference areas upstream ofthe 
J.M. Mills Landfill and in the vicinity of the landfill 
include PCBs, pesticides, and metals. BEHP was 

more frequently detected in fish at the upstream 
reference locations than in fish collected from the 
vicinity of the J.M. Mills Landfill. PAHs were infre
quently detected in both the reference and J.M. 
Mills Landfi ll area fish. 

Chemical concentrations in fi sh, relative to risk
based concentrations and adjusted risk-based 
concentrations, are discussed below, by species. 

White Sucker 
White sucker, as 
bottom feeders, 
are anticipated 
to display the 
highest concen
t rations of chemi
cals accumulated 

from t heir environment due to their exposure to 
sediment and their consumption of sediment-<lwell
ing organisms. Chemicals detected in reference fish 
fi llets at maximum concentrations greater than risk
based concentrations include PCBs, PAHs, BEHP, a 
variety of pesticides (e.g., DDD, DDE, DDT, diel
drin, chlordanes, and heptachlors), and the metals 
arsenic and mercury. In fish from the vicinity of the 
J.M. Mills Landfill, PCBs, a similar list ofpesticides to 
those noted in t he reference samples, and arsenic 
were identified as exceeding r isk-based concentra
tions. In general, maximum detected concentrations 
in fish caught from the reference areas were higher 
than t hose from the landfil l area. A comparison of 
average chemical concentrations to "adjusted risk
based concentrations" indicates exceedances for 
PCBs, dieldrin, and arsenic in both reference and 
J.M. Mills Landfill area samples. In addition, average 
concentrations oftwo PAHs exceed "adjusted risk
based concentrations" in reference fish. 

Largemouth 
Bass 
Chemicals detect
ed in reference 
fish fillets at maxi
mum concentra
tions greater 
t han risk-based 

concentrations include PCBs, one PAH, hexachlo
robenzene, a variety of pesticides (e.g., DDE, diel
drin, and heptachlors), and arsenic. In fi sh from the 
vicinity of the J.M. Mills Landfill , PCBs, a var iety of 
PAHs, a similar list of pesticides to those noted 

in the reference samples, and the metals arsenic, 
chromium, and mercury were ident ified as exceed
ing risk-based concentrations. Maximum detected 
concentrations of metals and PAHs detected in 
largemouth bass caught from the j.M. Mills Land
fill area were generally higher than those from the 
reference areas, while maximum detected concerto 
trations of PCBs and pest icides were higher in the 
reference areas compared to t he landfill area. A 
comparison of average chemical concentrations 
to 'adjusted risk-based concentrations' indicates 
exceedances for PCBs, PAHs, dieldr in, and arse
nic in both reference and j.M. Mills Landfi ll area 
samples. 

Bluegill and 
Pumpkinseed 
Bluegi ll and 
p um pk insee d 
were only caught 
at the reference 
areas upstream 

of t he J.M. Mills Land
fill. The concentrations ofdetected chemicals were 
approximately 10-fold lower in these two species, 
compared to other species sampled. Despit e the 
overall lower concentrations noted in bluegill and 
pumpkinseed, maximum detected concentrations 
ofPCBs, dieldr in, heptachlor epoxide, arsenic, chro
mium, and mercury were greater t han risk-based 
concentrations. A comparison of average chemical 
concentrations to 'adjusted risk-based concentra
tions" indicates exceedances for PCBs, dieldrin, and 
arsenic, consistent with the result s of other species 
from both the reference andJ.M. MillsLandfi ll areas. 

POND FISH SAMPLING 
RESULTS: 
Fish species caught from the ponds in the vicin ity 
oft he J.M. Mills Landfill include white sucker, large
mouth bass, bluegill, and pumpkinseed. Of these 
species, largemouth bass and bluegill were captured 
from t he reference pond influenced neither by the 
Site, nor the river. 

Similar to fish caught in the Blackstone River, the 
most frequently detected chemicals from both the 
reference pond and in ponds in the vicinity ofthe J.M. 
Mills Landfill include PCBs, pesticides, and metals. 
PAHs were infrequently detected in fish from both 
the reference and J.M. Mills Landfill area ponds. 
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Chern ical concentrations in fish species, relative to 
risk-based concentrations and adjusted risk-based 
concentrations, are discussed below: 

Largemouth Bass 
Chemicals detected in reference fish fillets at 
maximum concentrations greater than risk-based 
concentrations include PCBs, PAHs, hexachloro

benzene, and mercury. Except for hexachloroben
zene, these chemicals plus a small number of pest~ 
cides and arsenic exceed risk-based concentrations 

in fish caught from ponds in the vicinity of the J.M. 
Mills Landfill. In general, maximum detected concen
trations in fish caught from the J.M. Mills Landfill 
area ponds were higher than those from the refer

ence pond with the exception of mercury and hexa
chlorobenzene. A comparison of average chemical 
concentrations to "adjusted risk-based concentra
tions" indicates exceedances for PCBs and PAHs in 
both reference and J.M. Mills Landfill area samples. 
In addition, average dieldrin and arsenic concentra
tions exceed "adjusted risk-based concentrations" 

in fish from J.M. Mills Landfill area ponds. 

Bluegill 
Maximum detected concentrations of PCBs, DDE, 
and arsenic in fish filets were above risk-based 

concentrations in the reference area and in J.M. 
Mills Landfill area ponds. Dieldrin and chromium 
also exceeded risk-based concentrations in fish 
caught from J.M. Mills Landfill area ponds. Howev
er, J.M. Mills Landfill area pond concentrations 
were greater than those noted in the reference 
pond for both PCBs and arsenic. A comparison of 
average chemical concentrations to "adjusted risk
based concentrations" indicates exceedances for 
PCBs and arsenic in both reference and J.M. Mills 
Landfill area samples. In addition, average dieldrin 
concentrations exceed "adjusted risk-based concen
trations" in fish from J.M. Mills Landfill area ponds. 

White Sucker and Pumpkinseed 
White sucker and pumpkinseed were only caught 
in J.M. Mills Landfill area ponds. Consistent with the 
results reported for fish species captured from the 
Blackstone River, maximum concentrations in white 

sucker were overall the highest and displayed the 
largest number of risk-based concentration exceed
ances, while pumpkinseed displayed the lowest 
concentrations and fewest risk-based concentration 
exceedances. Maximum detected concentrations of 
PCBs, pesticides, and arsenic exceeded risk-based 

concentrations in both species. In addition, chromi
um and mercury risk-based concentration exceed
ances were noted for white sucker. A comparison 
of average chemical concentrations to "adjusted 
risk-based concentrations" indicates exceedances 
for PCBs, dieldrin, and arsenic in both species 
captured fromj.M. Mills Landfill area ponds. 

WHERE CAN I FIND 
OUT MOREl 
USEPA Fish Consumption web site: 
http:/jwater.epa.govjscitechjswguidancej 

fishshellfish/outreach/advice_i ndex.c.fm 

RIDOH Fish Advisory web site: 
http:jjwww.health.ri.govjhealthrisksj 
poisoningjmercuryjaboutjfish http:/jwww. 
health.ri.govjpublicationsjbrochuresjFishls

GoodMercurylsBad.pdf 

ATSDR PCB facts: 
http:/jwww.atsdr.cdc.govjtoxfaqsj 
tf.asp?id•140&tid•26 

EPA Region 1 Site Fact Page: 
http:jjwww.epa.govjregion1jsuperfundj 
sites/peterson 

Blackstone River Do's and Dont's Brochure: 
http:/jwww.epa.govjnejsuperfundjsitesj 
peterson/23 6 978.pdf 

Additional Contacts: 
Paul Kulpa 

Project Manager, RIDEM-OWM: 

(401) 222-3872, x-7111 

Robert Vanderslice, Ph.D, Chief, 

Office of Environmental Health, RIDOH: 

(401) 222-5960 
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